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SUBSTITUTE SPECIFICATION 

MOTOR VEHICLE SEAT HAVING A BACKREST WHICH CAN 
BE CHANGED IN POSITION ELECTRICALLY 



[0001] The invention relates to a motor vehicle seat, in particular rear seat or 
rear seat bench, having a seat part and having a backrest which has a foldover 
function brought about with an electric drive, the foldover function bringing about a 
folding over of the backrest or of a backrest part relative to the seat part. 

[0002] The publication OE 197 37 269 C2 discloses a motor vehicle seat, in 
which the inclination of the backrest can be adjusted by an electric drive in order to 
make different seat positions possible. This motor vehicle seat is provided with an 
electrically driven rotary adjusting fitting, one fitting part of which is connected 
fixedly to a seat-part frame and the other fitting part of which is connected fixedly to 
the backrest frame, it being possible for the backrest frame to be set in inclination 
electrically about a horizontal inclination-adjusting axis and, in addition to this, being 
of mechanically or manually foldable design. 

[0003] Another motor vehicle seat is shown and described in the publication 
OE 199 16 709 CI. This motor vehicle seat, in particular rear seat or rear seat bench, 
is provided with a seat part and a backrest which can be folded onto the seat part 
which, with the backrest resting on it, can be transferred about a transverse axis 
arranged in its front region into an essentially upright position. This seat has 
automatic folding, in which the folding of the backrest and also the setting of the seat 
part upright and the transfer of the seat back into its operative position take place by 
means of cables driven by a motor- transmission unit. In this case, this seat can be 
operated both from the vehicle interior and from the trunk. However, this 
predominantly mechanical drive is complex in construction and limited in its 
adjusting function. 



BACKGROUND OF THE INVENTION 



SUMMARY OF THE INVENTION 



[0004] The invention is based on the object of providing a motor vehicle seat 
of the generic type, in which the adjustment of the inclination and the folding over can 
take place in a simple and convenient manner. 

[0005] This object is achieved by 'the electric drive having an 
inclination-adjusting function, it being possible for the adjusting speed of the electric 
drive to be changed in such a manner that a different speed can be set in each case for 
the inclination-adjusting function and for the foldover function. Advantageous 
developments of the invention are contained in the subclaims. 

[0006] The invention makes it possible, without a complicated mechanical 
construction, both to adjust the inclination of the backrest, in order to set a 
comfortable seat position, and also to fold the backrest over, in order to increase the 
volume of the trunk. According to the invention, different speeds can be set in each 
case, as a result of which a first speed can be assigned to the adjustment of the 
inclination and a second speed - deviating from the first speed - for the folding over of 
the backrest can be assigned to the electric drive. 

[0007] Different adjusting speeds of the electric drive make it possible for 
the inclination-adjusting function of the backrest to advantageously be carried out at a 
slower speed than that of the foldover function. The slow speed has the advantage that 
the inclination of the backrest can be set precisely while the higher speed brings about 
a rapid implementation of the foldover function. 

[0008] If each backrest-adjusting function, i.e. foldover and 
inclination-adjusting function, has a dedicated adjusting characteristic in each case, it 
is possible, for example, to carry out an adjustment in the foldover function at low 
torque and an adjustment in the inclination-adjusting function at high torque. This 
firstly increases the safety because, for example given a low torque in the foldover 
function, people cannot be injured by the small force of a pressing-down backrest, and 
secondly the inclination of the backrest can be set at higher torque even when 
subjected to a load by a person. In this case, it is not necessary to assign a slow speed 
to the lower torque and a higher speed to the higher torque. On the contrary, it is 
entirely expedient for the torque to be low given a higher speed in the foldover 
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function, and vice versa. In this case, the changing of the torque and of the rotational 
speed of the motor may also be undertaken by various motor windings. 

[0009] In one advantageous development of the invention, provision is made 
for the inclination of the backrest to be changeable in the inclination- adjusting 
function by the electric drive in a stepwise manner. This makes it possible for a 
certain position to be set more easily and conveniently in comparison to an infinitely 
variable adjustment - in particular with a stepping motor. 

[0010] It is cost-effective if the electric drive has an electric motor which is 
common to both adjusting functions, it being possible, in principle, for there to be two 
motors, for example a first, relatively powerful stepping motor for the 
inclination- adjusting function and a second, smaller d.c. motor for the foldover 
function. 

[0011] By means of an electronic or mechanical torque limitation in the 
foldover function, which is provided in a further advantageous refinement of the 
invention, in which, when an impermissible, defined value is exceeded, in the 
simplest case the electric drive is switched off as a consequence of measuring the 
motor current, people or objects are reliably protected in a simple manner from 
folding-over backrests. This torque limitation has proven particularly favorable if 
shopping bags with certain foodstuffs or other sensitive objects have been left on the 
rear seat and cannot be seen when the foldover function is operated from the trunk. 

[0012] If the vehicle seat is provided with one or more seat occupation 
sensors, the safety can be additionally increased. In this embodiment, a person sitting 
on the rear seat is detected and the foldover function is immediately switched off 
automatically. It is particularly advantageous in particular if the seat occupation 
sensor is functionally connected to the electric drive via a control unit in such a 
manner that, when the seat is occupied, the foldover function is blocked and the 
inclination-adjusting function is not blocked. This can expediently be achieved by 
means of a changeover switch. 

[0013] In one preferred embodiment, provision is made, in the foldover 
function, for the electric drive to be actuable from the passenger 
compartment - preferably from the particular seat - by a first operating switch, and 



separately from the trunk by a second operating switch, and, in the 
inclination-adjusting function, for it to be actuable from the particular seat. Folding 
over is then conveniently possible, even if the vehicle is parked between pillars in a 
basement garage, since the operation from the trunk can easily take place. 

[0014] Convenient activation of the foldover function is possible from every 
position and also outside the vehicle if, according to a further advantageous 
refinement of the invention, provision is made for a wireless remote control which can 
be designed in a known manner as a radio or infrared control system. Activation may 
also take place by means of a speech recognition module. 

[0015] It is also favorable if the electric drive is a combination of a motor 
and transmission. A combination of a motor and transmission - in particular in a 
compact construction - enables the torque to be suitably increased according to 
requirements or enables the speed of the rotational speed of the motor to be matched 
to the required driving speed. 

[0016] It is also advantageous if the electric motor of the electric drive has 
two speeds - by changing the motor power. 

[0017] The invention is explained in greater detail with reference to an 
exemplary embodiment in which further advantages of the invention and further 
features are described in greater detail. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The single figure of the drawing shows a perspective illustration of a 
vehicle seat. 

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 

[0019] The figure shows a vehicle seat 1 which is designed as a rear seat 
bench having a seat part 2 which is common to a plurality of backrest parts. The rear 
seat bench has a two-part backrest 3 on which has a first backrest part 4 and a second, 
smaller backrest part 5. In order to change the position of the second backrest part 5, 
an electric drive 6 is arranged in the vicinity of the axis of rotation 7 of the backrest 3 
and on the backrest part 5, this drive being positioned in the vicinity of one end 



8 - preferably the outermost end in each case with respect to the backrest part - of the 
axis of rotation 7. The electric drive 6 comprises a motor 9 and a transmission 10, the 
transmission 10 being mechanically connected directly to the axis of rotation 7. The 
axis of rotation of the motor is situated in a space-saving manner perpendicularly with 
respect to the axis of rotation 7, it being possible for the motor to be controlled at two 
speeds. 

[0020] Actuating switches 1 1 and 12 are provided to electrically actuate the 
backrest or one or more backrest parts 4, 5. 

[0021] In the exemplary embodiment shown, although only one electric 
drive 6 for the backrest part 5 is shown, the other backrest part 4 is also provided 
analogously to this with a further electric drive according to the invention (not 
shown). 

[0022] According to the invention, the electric drive 6 has two different 
adjusting speeds, it being possible for the adjusting speed of the electric drive 6 to be 
changed in such a manner that a different speed can be set in each case for an 
inclination-adjusting function and for a foldover function, so that both an electric 
adjustment of the inclination of the backrest 3 is possible, in order to set a comfortable 
seat position, and an electric folding over is possible, in order to increase the volume 
of the trunk, the trunk 16 having been enlarged, as illustrated in the figure, by the 
backrest part 5 being folded over. 

[0023] According to the invention, different speeds can therefore be set in 
each case, as a result of which the electric drive 6 can be assigned a first speed for the 
adjustment of the inclination and a second speed - deviating from the first speed - for 
the folding over of the backrest. 

[0024] The motor 9 therefore has two speeds, a first, slow speed for 
adjusting the inclination of the backrest, and a second, rapid speed for folding over the 
backrest 3 or one or more of the backrest parts 4 and/or 5. In addition, the electric 
drive 6 can be provided with two adjusting characteristics, a first at high torque, for 
adjusting the inclination of the backrest, and a second, at low torque, for folding over 
the backrest. 



[0025] The electric drive 6 implemented with the combination of the motor 
and transmission, comprising the motor 9 and the transmission 10, can be operated at 
two different adjusting speeds. In the inclination- adjusting function of the backrest 3 
or, assumed here, of the backrest part 4, starting from a position inclined to the rear, at 
maximum an essentially vertical backrest position can be reached. 

[0026] Starting from the position shown in the figure, a rearward inclination 
of the backrest part 4 takes place only at a relatively slow speed in order to achieve a 
setting of the backrest in a manner which is as pleasant as possible. It is also readily 
possible for a rough setting at a somewhat more rapid speed than in a fine setting to 
be provided in the inclination- adjusting function. The somewhat higher speed can be 
set by pressing an operating switch or an operating button for a longer period, as is 
customary when "winding on" in CD players or when adjusting the time in digital 
clocks. The slow speed has the advantage of enabling the inclination of the backrest to 
be set precisely. 

[0027] The inclination- adjusting function has an adjusting characteristic 
with high torque. The inclination of the backrest 3 can be set more gently and 
precisely at higher torque than at low torque. It is entirely expedient for the torque to 
be relatively high given a low speed in this function. It is then possible for a seat 
position which is inclined greatly to the rear to be pushed or moved forward into an 
upright position virtually without any effort. The torque can also be changed by 
switching on a further motor winding or by changing the magnetic properties of the 
motor 9. 

[0028] An inclination of the backrest 3 in the inclination-adjusting function 
can be changed by the electric drive 6 in an infinitely variable manner or, in 
particular, in a stepwise manner, the motor 9 in the latter case being a stepping motor. 

[0029] A higher adjusting speed - at least higher in comparison to one of a 
plurality of speeds for the backrest 3 (see above "winding on" in CD players) - can be 
achieved in the foldover function, the higher speed bringing about a desired, rapid 
implementation of the folding-over process. The foldover function is not restricted 
just to the tipping forward, but also comprises an automatic return of the seat back 



into its operative position, which corresponds to the position of the backrest part 4 in 
the figure. 

[0030] In comparison to the inclination-adjusting function, in the foldover 
function, in principle, only a relatively low torque is required, but is also 
advantageous for safety reasons. At a low torque in the foldover function, people, in 
particular children, cannot be injured by the low force of a pressing-down backrest. 
However, the movement of the backrest 3 in the foldover function has a higher 
speed - in contrast to that in the inclination-adjusting function - so that the trunk is 
enlarged as rapidly as possible. 

[0031] An electronic torque limitation in the foldover function makes it 
possible, when an impermissible, defined value is exceeded, for the motor 9 to be 
switched off, the motor current being measured and a signal when there is an 
impermissible current being passed on to a control unit 14. However, a motor safety 
switch or the like may also be provided for this. Small children are thereby also 
protected, without additional sensors, in a simple manner from folding-over backrests. 
In order to additionally increase the safety, in the exemplary embodiment illustrated a 
plurality of seat occupation sensors are provided, only one seat occupation sensor 13 
of which is illustrated. In the exemplary embodiment shown, a further seat occupation 
sensor is arranged in the region of the smaller backrest 5 and is also, like the seat 
occupation sensor 13 which is shown, integrated in the seat part 2. It is also readily 
possible for two seat occupation sensors to be, arranged in the seat part 2 in the region 
of the larger backrest 3, so that there are in all three uniformly distributed seat 
occupation sensors, corresponding to the maximum number of people for whom a rear 
seat is usually provided. 

[0032] In the exemplary embodiment shown, the safety is increased by a 
combination of torque limitation and seat occupation sensors 13, a person or more 
than one person sitting on the rear seat or rear seat bench being detected by one or 
more seat occupation sensors 13, and a rear switch 12 immediately being blocked and 
a front switch 1 1 being changed over to inclination function. 

[0033] The seat occupation sensor 13 and all of the seat occupation sensors 
which are not shown are functionally connected to the electric drive 6 via the control 



unit 14, the control unit 14 being designed in such a manner that, when a seat is 
occupied, the foldover function is blocked and the inclination-adjusting function is not 
blocked. The control unit 14 is connected electrically to the operating switches 11,12 
via lines, but also to the seat occupation sensors 13 via a control line 15. The 
operating switches 11,12 are described in greater detail further on. The lines may also 
be replaced by a bus line and do not have to be individual lines as shown in the figure. 

[0034] In the exemplary embodiment, the electric drive 6 for the two 
adjusting functions has a common electric motor 9. In principle, there can be two 
motors, for example a first, relatively powerful stepping motor for the 
inclination-adjusting function and a second, smaller d.c. motor for the foldover 
function. 

[0035] In this case, the electric motor 9 of the electric drive 10 has two 
speeds by changing the voltage of the motor, one speed being provided for the folding 
over and the other for the inclination. 

[0036] In the exemplary embodiment shown, the electric drive 6 is a 
combination of a motor and transmission, the transmission 10 (cf. ref. no. 8) being 
arranged in the vicinity of the electric motor 9 and not having any cables and cable 
drums or other structurally complicated means. The combination of a motor and 
transmission in this compact construction enables the torque to be adapted in a 
suitable and simple manner to the weight or the adjusting force of the backrest part 4 
or 5 or to the speed of the motor 9 or to the desired driving speed. 

[0037] The motor shaft of the electric motor 9 drives a toothed-wheel 
transmission which moves the backrest 3 or a backrest part 4 or 5 at a reduced 
rotational speed in comparison to the rotational speed of the motor shaft. 

[0038] The transmission 10 is furthermore designed as a deflecting 
transmission with a 90° deflecting angle, as can be seen by the vertical arrangement of 
the motor with respect to the axis 7. 

[0039] Although the exemplary embodiment is concerned with a rear seat, it 
can be transferred just as well to a front seat in order to make possible a narrow, but 
long trunk, in which, for example, long shelves packed in a narrow manner can be 
transported on the rear surface of the folded-over front passenger seat, on the rear 



surface of the folded-over backrest part and in the actual trunk 16 itself. The driver's 
seat may also be equipped with these functions in order to be able to provide a large 
bed, in which case all of the rear seat backs and front seat backs are then folded over. 
In addition to the functions with regard to the backrest, in particular the foldover 
function, one or more seats may be electrically displaceable and/or comprise other 
electric functions in order to be able to provide, for example, a sleeping surface which 
is as even and gap-free as possible. 

[0040] The electric adjustment conveniently permits, as already indicated, 
considerable variation options for the vehicle interior and trunk, which satisfies the 
trend for versatile use of a vehicle. In particular, table top or workplace functions 
which are programmed in an electric control system can be realized, in which case, as 
already customary, the rear side of the backrest can be used as a table surface or else 
transporting or sleeping functions can be realized. 

[0041] For the foldover function of the backrest parts 4 and 5 shown in the 
figure, in the very simplest case there can be a switch or a changeover switch or both, 
and these can be used to fold over only the smaller backrest part 5 or only the larger 
backrest part 4 or both backrest parts 4 and 5 simultaneously. However, operation 
may also take place from the dashboard, in particular by means of a menu-driven 
touch panel or else by a menu-driven, wireless remote controls. 

[0042] In principle, the electric folding over is not restricted only to folding 
forward, but may also comprise an electric folding rearward, which is expedient in the 
case of a sleeping position. 

[0043] In the exemplary embodiment shown, however, only a forward 
folding is provided, with, in the foldover function, the electric drive 6 being actuable 
from the seat by a first operating switch 1 1 or from the trunk 16 by a second operating 
switch 12. In the inclination-adjusting function, only an operation from the seat, in 
particular from the front seat region, is possible. 

[0044] In this exemplary embodiment, there are therefore a total of three 
operating switches for operating the rear parts 4 and 5, namely a first operating switch 
11, which is arranged on the right-hand side in the seat part 2 and serves to adjust the 
inclination of the seat or for the folding over of the smaller backrest part 5, a second 



operating switch 12, which is arranged in the trunk 16 and is provided for folding over 
one or more backrest parts 4 and/or 5, and a third operating switch (not shown) on the 
left-hand side of the seat for analogously adjusting or folding over the larger backrest 
part 4. 

[0045] The operating switches 11,12 also have two directional functions in 
each case, i.e. folding forward or sitting upright or inclining forward or inclining 
rearward, the directional function not being required in the case of the foldover 
function if there are end position sensors which are connected to the control unit 14, 
so that, by simple pressing of one of the operating switches 1 1 or 12 the backrest parts 
4 and/or 5, the direction of rotation of the electric motor 6 can be automatically 
determined and set. 

[0046] A folding-over process when operated from the trunk is particularly 
convenient if the vehicle is parked between pillars in a basement garage or if one 
simply happens to be by the trunk. 

[0047] A wireless remote control (not illustrated) which can be designed in a 
known manner as a radio or infrared control system enables the rear seat parts 4 
and/or 5 to be folded over in an analogous manner from every point and also from 
outside the vehicle. 

[0048] The vehicle seat according to the invention can be a rear seat bench 
with a ratio of spacing of the backrest parts of 40%-60%, 50%-50%, 100% and other 
values. In the exemplary embodiment shown, the backrest part 5 has, as can be seen, 
approximately 40% of the entire width of the backrest 3, and the backrest part 4 
therefore has approximately 60%. 

[0049] In this exemplary embodiment, although there is a common electric 
motor, there may be, in principle, as already explained, two motors, one, for example, 
for the inclination-adjusting function and a further one for the foldover function. 

[0050] In addition, in the inclination-adjusting function various angles of 
inclination can be set in an infinitely variable manner, by contrast, in the exemplary 
embodiment shown, only two end positions are possible in the foldover function, 
namely a folded over backrest position (see backrest 5) and a backrest position 
suitable for sitting (see backrest 4), i.e. essentially upright backrest position or 
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operative position. The unfolded end position in the operative position can either 
always be an essentially upright backrest position, so that the backrest always has the 
same starting position after a folding-over process, or it may also be a previously set 
position inclined more severely to the rear, so that an individually set inclination is 
retained after a folding-over process and does not have to be re-set. The same can be 
realized by means of the control unit 14. 

[0051] The invention is not confined to the exemplary embodiments 
illustrated and described, but encompasses all of the variants of equivalent effect 
within the meaning of the invention. Furthermore, the invention is also not yet 
confined to the combination of features defined in claim 1 but can also be defined by 
any other desired combination of particular features of all disclosed individual 
features. This means that, in principle, virtually any individual feature of claim 1 can 
be omitted or replaced by at least one individual feature disclosed elsewhere in the 
application. To this extent, claim 1 is to be understood merely as a first attempt at 
formulating the invention. 



